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ABSTRACT
FLORIDA ORTHODONTIST PARTICIPATION AS MEDICAID PROVIDERS
DECEMBER 15 2017
LISA ANN BROOKS, B.S.,THE CATHOLIC UNIVERSITY OF AMERICA, D.D.S. VIRGINIA
COMMONWEALTH UNIVERSITY SCHOOL OF DENTISTRY
Directed by: Professor Diane Ede-Nichols, D.M.D., M.H.L., M.P.H., Section of Community &
Public Health Science, Nova Southeastern University College of Dental Medicine

Background
Low-income families are usually unable to afford the cost of orthodontic treatment. The
Medicaid program exists to assist these families’ access to medical and dental care,
including orthodontics in children and adolescents with severe malocclusions. There exists a
contrast between need and care-received, which is a product of several general factors. This
study will examine the factors involved with orthodontist participation.
Previous studies have indicated that low reimbursement rates and excessive
paperwork are among the reasons that providers choose not to participate in Medicaid.
New studies have identified factors that were accurately able to predict if a dentist is a
Medicaid participant.
Specific Aims
1. Describe the prevalence of Medicaid participation among orthodontists in the state
of Florida.
2. Examine the determinants of Medicaid participation among Florida orthodontists.
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Significance
This study may encourage public health policy changes that benefit orthodontists,
patients, and communities. Our study shows the unified opinion of Florida orthodontists
that the Medicaid program has a significant administrative burden, including a low
reimbursement rate. This points to potential solutions to increase program participation,
namely increasing the reimbursement rate and streamlining the process for case approval.
Innovation
To our knowledge, previous studies have not identified factors that predict Medicaid
participation among Florida’s orthodontists.
Research Plan
This study used a survey distributed by e-mail and conventional mail to a every actively
practicing orthodontist in Florida. A lottery-entry was offered as an incentive to encourage
study participation. The survey consisted of questions in four different categories:
practitioner demographics, practice demographics, the Perceived Barriers Scale and the
Social Responsibility Scale.
Results
Our study found that past Medicaid participation was the only significant determinant of
current Medicaid participation. We found few associations between orthodontists’
Medicaid participation and their sense of social responsibility to provide for the needs of
underprivileged and minority populations.
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Conclusion
Our study shows the unified opinion of Florida orthodontists that the Medicaid program
has a significant administrative burden. The finding that past Medicaid participation is a
predictor of current participation may suggest that the utilization of Medicaid covered
orthodontics may increase if orthodontists receive early exposure to Medicaid’s processes,
criteria, and practice implications.
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Chapter 1: Introduction
1.1: Medicaid and Orthodontics
The Medicaid program was initiated in 1965 to increase access to medical and dental
care for low-income families, children, adults, and the medically needy.1 Income, household
size, disability, family status are factors that the U.S. Department of Health and Human
Services under the Centers for Medicare and Medicaid Services (CMS) uses to determine
eligibility for the Medicaid program.2 With Medicaid coverage, qualifying individuals are
provided with no-cost health insurance. The funds for the program come from both federal
and state governments, but are regulated on the state level. Some states have expanded
the Medicaid program to use income as the only qualifying factor. In these states, the
qualifying household or individual income threshold is set at below 133% of the federal
poverty level. Medical and dental coverage for children from needy families with modest
incomes too high to qualify for Medicaid may be covered under an additional federal-state
funded program, entitled Children’s Health Insurance Program (CHIP). These families’
incomes may be up to 200%, 250% or 300% of the federal poverty level, depending on a
state’s expansion of the program.3 In the state of Florida, legislature has not expanded the
Medicaid program. It is up to the state’s Department of Children and Families and the Social
Security Administration to determine Medicaid recipient eligibility and the Agency for
Health Care Administration to administer the Medicaid program.8
States are required to provide dental benefits for children up to age 19 with
Medicaid or CHIP coverage, which includes medically-necessary preventative and
restorative services. This includes “relief of pain and infections, restoration of teeth,
1

maintenance of dental health”.4 These needs are assessed by the Early and Periodic
Screening, Diagnosis, and Treatment Program (EPSDT) component of the Medicaid program.
In cases of “handicapping malocclusion (that) creates a disability and impairment to physical
development”5, orthodontic treatment may be covered by Medicaid. The Centers for
Medicare and Medicaid Service (CMS) defines a handicapping malocclusion as “a condition
that constitutes a hazard to the maintenance of oral health and interferes with the wellbeing of the patient by causing impaired mastication, dysfunction of the
temporomandibular articulation, susceptibility to periodontal disease, susceptibility of
dental caries, and impaired speech due to malpositions of the teeth.” It is the responsibility
of individual states to define what a handicapping malocclusion is by creating their own
orthodontic qualification index. In an effort to provide a clearer foundation for this
definition, the American Association of Orthodontists (AAO) released a statement from
their House of Delegates in 2014 that medically necessary orthodontics may be defined as
“treatment of a malocclusion (including craniofacial abnormalities/anomalies) that
compromise the patient’s physical, emotional or dental health.”6 Since then, various
committees in the AAO have advocated that Medicaid-covered orthodontics should be
based on a list of automatically-qualifying criteria, rather than by an index, for simplicity of
case approval by the paying insurance group. 6
In the state of Florida, various managed care programs administer dental benefits
for the Medicaid and CHIP programs. They have set criteria for orthodontic case
qualification in Florida, which only includes potential coverage for children under age 21.9
In order to determine qualification for covered orthodontic treatment to prove medical
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necessity, the following items are required: a) an Initial Orthodontist Assessment Form (IAF)
b) a narrative or rationale including diagnosis/treatment plan (on a case by case basis) c) a
lateral cephalometric radiograph and d) study models or OrthoCad equivalent or
appropriate photographs.7 The Initial Orthodontist Assessment Form uses the Handicapping
Labio-Lingual Deviation (HLD) Index in order to assess the severity of malocclusions.
General automatically qualifying criteria include a) cleft palate deformities b) deep
impinging overbite that causes visible damage to the palatal soft tissue c) crossbite of
individual anterior teeth resulting in soft tissue destruction d) severe traumatic deviations
or e) overjet greater than 9 millimeters or reverse overjet is greater than 3.5 millimeters. If
a patient doesn’t have an automatically qualifying malocclusion, the HLD Index also scores
the severity of a patient’s a) overbite/open bite b) mandibular dental protrusion or reverse
overjet c) ectopic eruption d) anterior crowding e) labio-lingual spread and f) posterior
unilateral crossbite to determine coverage eligibility.7 These criteria explicitly do not include
esthetic consideration.
In order for a doctor, dentist, or orthodontist to become an approved provider of
Medicaid-covered treatment, they must fulfill certain requirements. These include
completing the Provider Enrollment Application, providing fingerprint documentation,
consenting to a criminal history check, consenting to an on-site inspection of your office,
and completing several other administrative forms.8
Nationwide low rates of utilization of the Medicaid program in dentistry have been
reported. From 2012-2014, a nationwide median of 48% of Medicaid or CHIP enrolled
children received preventative dental services, such as prophylaxis or sealants.10 During this
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period, a median rate of 22% of enrolled children received any sort of dental treatment,
such as fillings or extractions. This measure ranged from 11-52% utilization across states.10
During this timeframe in Florida, only 27.1% of Medicaid enrolled children received
preventative dental services and 12.1% received any dental treatment, which were among
the lowest rates in the nation.10 These rates have slightly improved more recently, with
13.7% of these children receiving any dental treatment service during the 2015 federal fiscal
year.11 Rates specific for Medicaid-covered orthodontic services have not been found to be
published in any governmental reports. However, the low utilization of general dental
treatment within Florida’s Medicaid program strongly suggests that orthodontic utilization
will also be low. This high likelihood of low orthodontic utilization may be supported by a
2013 study of Iowa orthodontic Medicaid participation, which revealed that only 3% of
Medicaid-enrolled children and adolescents received orthodontic treatment.51
Strict criteria for case qualification and extensive paperwork for doctors to become
an approved Medicaid provider are just two of the several reasons that have been reported
to be factors in a low utilization of the Medicaid program in dentistry.1 Negative
experiences in the dental care system and lack of patient education, which may lead to
more missed appointments, have also been reported to be reasons why Medicaid-covered
patients may limit their utilization of benefits. Among these negative experiences are
reported difficulties in finding providers and scheduling available appointments, lack of
transportation, long wait times, and a sense of judgmental or disrespectful behavior from
staff and providers.17
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1.2: Common Orthodontist Complaints with the Medicaid Program
Research has shown that a low participation of providers contributes to the access
to care problem across the country.18 The low rate of doctor participation is reported to be
affected by “low reimbursement rates, the need for prior authorization, denial of payment,
restrictions in reimbursable services, payment delays, and broken appointments”.1 Previous
research in the medical field has found a “positive correlation between state Medicaid fees
and the fraction of private physicians who treat Medicaid patients”.12 13 14 The Florida
Agency for Health Care Administration reports the following reimbursement rates for
orthodontic treatment:
D8080: Comprehensive orthodontic treatment of the adolescent dentition: $564.79
D8670: Periodic orthodontic treatment visit: $77.29
D8680: Orthodontic retention (removal of appliances, construction and placement
of retainer(s)): $158.87
D8692: Replacement of lost or broken retainer: $93.64
Medicaid allows a maximum of 24 billable adjustment visits (code D8670) within a 36month time frame and one replacement retainer per arch, per lifetime. Therefore, the
cumulative reimbursement rate for orthodontic treatment in Florida is $2,765.90.15 16 In a
nationwide study conducted in 2006, it was found that the average Medicaid
reimbursement amount was 63% that of the average private practice treatment fee, after
adjusting for geographical regional variation. States’ Medicaid reimbursement ranged from
50-74% of the average private fee.19 A 2014 study showed that the median overhead
percentage for specialty practices was 74.9%.20 With the comparison of average Medicaid
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reimbursement to overhead, one can see how it may be challenging for orthodontists to
financially break-even with Medicaid patients. However, treating Medicaid patients may not
be a devastating financial move: A study conducted in the state of North Carolina found that
under a specific set of practice criteria, including 5 percent of a practice’s patient pool for
Medicaid patients would not likely have a negative financial impact on the practice as long
as the practice was able to monetarily break-even with the Medicaid reimbursement.21
Regardless, the incongruity between reimbursement rate and the treatment’s value has
been supported by the American Dental Association, who has stated that Medicaid
reimbursement rates do not “provide a valid reflection of market-based dental fees”.22
Another significant factor in low Medicaid participation among dentists has been
recognized by the U.S. Department of Health and Human Services to be “cumbersome
administrative procedures and extensive paperwork”.23 A study of Florida dentists reported
that complicated Medicaid filing procedures along with slow or denied payments were
significant reasons for dentists to not participate in the program.24 These difficult filing
procedures include prior authorization, complex billing practices, and the time and effort
required to determine patient eligibility, which are often more “complex, unfamiliar, and
unusual” than private dental insurance programs.25
Unfortunately, some studies have also shown that dentists have reported patientrelated reasons for being discouraged from participating in Medicaid. The most common of
these types of reasons are broken or last-minute cancelled appointments. Other patientrelated reasons for providers’ reported dissatisfaction with participating in the program are
an increase in treatment non-compliance, i.e. broken brackets, poor use of elastics, and
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poor oral hygiene.26 In a study conducted at the orthodontic residency program at The
University of Tennessee, Medicaid patients were found to be 6 times more likely than selfpay patients to miss an appointment. The Medicaid patients at this clinic were also 5.5
times more likely to be dismissed and have early appliance removal due to non-compliance,
although they did not break brackets or appliances more frequently than self-pay patients.26
Likewise, the graduate clinic at Virginia Commonwealth University found that Medicaid
patients failed to meet 15% of their appointments, compared to self-pay patients that
missed 8% of appointments.27 However, there are studies that have shown no significant
difference in missed appointments or patient compliance between Medicaid and self-pay
patients in private practice settings.28
In addition to these pragmatic reasons for not participating in Medicaid, research
has shown that the dentist’s/orthodontist’s sense of social responsibility may be a
significant factor. “Economics, professionalism, individual choice, and politics” affect
dentists’ sense of social responsibility.40 While economic reasons are the most commonly
cited reason for not participating in Medicaid, it is important to also consider factors such as
doctor autonomy and doctor opinions on access to orthodontics as a largely elective
procedure.40 Clinical psychology’s Theory of Reasoned Action demonstrated that attitudes
are the best predictors of behavior.43 This theory was expanded to form the Integrated
Behavioral Model, which focuses on the determinants of behavioral intention. The main
categories of these determinants include attitudes, perceived norms, and self-efficacy or
the perceived control over one’s ability to perform an action.43 The choice an orthodontist
has whether to accept Medicaid can be similarly broken down by these psychological
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components. This theory has informed the aims of this study to determine whether the
opinion of orthodontists’ peers and/or their financial power over which insurances to
accept (including Medicaid) are predictive of orthodontist’s participation in Medicaid.

1.3: Poverty, Race, and Orthodontics
Nationwide studies have shown that racial and socioeconomic disparities exist in the
orthodontic care received by children aged 20 or younger.32 33 Children that had private
dental insurance or were uninsured (and able to pay for treatment out of pocket) make up
the majority of children that receive orthodontic care. Children with public insurance such
as Medicaid receive orthodontic services least frequently. It has also been found that fewer
African American children receive orthodontic treatment than other racial groups: only 9%
of African Americans versus 18% of whites and 10.5% of Hispanics.33 Previous studies have
also found that severe malocclusion is observed more frequently among African Americans
than other racial groups.34 36 It is likely that one of the causes behind this racial disparity in
orthodontic treatment received is socioeconomic in origin, as it is well documented that
orthodontic treatment is greater in higher income groups34 and that unequal poverty rates
exist between racial groups nationwide.35 As of 2015 9.1% of non-Hispanic whites, 24.1% of
blacks, 11.4% of Asians, and 21.4% of Hispanics (any race) lived in poverty.31 Within Florida,
a similar 9.8% of white, 23.7% of black, and 18.9% of Hispanic family households live in
poverty.49
Interestingly, studies have also shown that the race of an orthodontist may be
related to their decision to accept Medicaid. In a 2013 study of Florida pediatric and general
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dentists that treat children, it was found that of the dentists that participate in Medicaid
(for preventative and restorative procedures), a greater proportion were Hispanic and
black. Of Medicaid participating dentists, 32 percent were Hispanic versus almost 18
percent of non-participants.37 Similarly, black dentists were reported to constitute 13
percent of Medicaid participants and 2.4 percent of non-participants.37 This relationship
was supported by findings from studies conducted in other states as well. In Wisconsin it
was found that racial/ethnic minority dentists were twice as likely as non-Hispanic white
dentists to accept new Medicaid patients.38 This is likely to be partially due to the racial
disparity in the U.S. dental workforce versus the total U.S. population. It has been recently
reported that racial and ethnic minorities comprise approximately 30 percent of the total
U.S. population41 but only 13 percent of the dental workforce.42 The racial/ethnic difference
in decision-making among Medicaid providers has also been found in medical literature:
“…minority physicians are significantly more likely than White physicians to care for
minorities and the poor, practice in urban communities designated as physician-shortage
areas, and practice in areas where access to care is limited”38 39

1.4: Florida’s Unique Population
Florida’s unique racial and ethnic demographics may have an effect on orthodontic
Medicaid participation. As of 2016, the U.S. Census estimates that 24.9% of Florida’s
population was Hispanic29 and that as of 2010, 42% were minorities30. These percentages
are significantly greater than the total U.S. percentages: In 2016 the total U.S. population
was 17.8% Hispanic29 and in 2010, 36% were racial minorities30.
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According to the most recent 5-Year U.S. Census Community Survey report, 24.1% of
all children under 18 in Florida live in poverty.49 This is more severe a situation that the
nationwide percentage of 19.7% of children that live in poverty.31 This elevated socioeconomically disadvantaged population places an increased demand for governmentsubsidized healthcare, and therefore indirectly an increase in the demand for Medicaidcovered orthodontics.
Florida’s socio-economically disadvantaged population is also unevenly distributed
throughout the state. Of Florida’s 67 counties, 40 have poverty rates above the state
average of 16.6%.49 Most of these poorer counties are the rural counties of central and
northern Florida, although five of Florida’s ten most populated counties also have above
average poverty rates. The county with the highest poverty rate of 20.4% is Miami-Dade49,
which also has the state’s largest population of Hispanics.50
Since more racial and ethnic minorities in America live in poverty than non-Hispanic
whites, it is reasonable to suggest that this distribution of poverty affects minority oral
health care to a greater extent. Florida’s relatively large minority population may therefore
have greater needs in healthcare, oral health, and orthodontics compared to the national
average.

1:4: Current Study
1:4:1: Purpose
To our knowledge, previous studies have not identified factors that predict Medicaid
participation among Florida’s orthodontists. The results of our study seek to identify what
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Florida orthodontists perceive as barriers to participation in the Medicaid program and to
gauge their sense of social responsibility in doing so. Determining the factors that are
associated with Medicaid participation among Florida orthodontists may also illuminate
potential opportunities for Medicaid policy improvement and for changes of social
perception on the level of local dental or orthodontic societies. The access to orthodontic
care will be assessed through the number of reported cases treated with discounted fees
and those with Medicaid funding.

1:4:2: Specific Aims
Specific Aim 1: To describe the prevalence of Medicaid participation among
orthodontists currently practicing in the state of Florida.
Specific Aim 2: To examine the association of Medicaid participation among
orthodontists currently practicing in the state of Florida and
sociodemographic and practice characteristics, orthodontists’ perception
of social responsibility in assisting underprivileged populations, and the
factors gauged by the Perceived Barriers and Social Responsibility scales.

1:4:3: Hypotheses
Hypothesis: Orthodontists will be more likely to be Medicaid providers if they
perceive a social responsibility in assisting underprivileged
populations. Orthodontists will be less likely to be Medicaid
participants if they perceive significant barriers to participation.

11

Chapter 2: Methods
2.1. Study
This study involved the distribution of a questionnaire to all actively practicing
orthodontists in the state of Florida. The survey consisted of questions in four different
categories: orthodontist demographics, practice characteristics, a Perceived Barriers Scale,
and a Social Responsibility Scale. The Perceived Barriers Scale and the Social Responsibility
Scale were used to identify predictors of an orthodontists’ decision to participate in
Medicaid. The survey instrument used in Logan’s study “correctly predicted whether a
dentist was a Medicaid participant 90.5% of the time.”46 Therefore, we adjusted the
Perceived Barriers and Social Responsibility Scales to be targeted towards the community of
orthodontic specialists.

2.2. Participants
In this cross-sectional study, data was gathered by means of a probability sampling
method involving a questionnaire sent out to the 461 AAO-member and 14 non-AAOmember actively practicing Florida orthodontists. A list of orthodontists was compiled using
the directory of American Association of Orthodontists (AAO) members and cross matching
Yellow Page listings of orthodontists in every county of Florida to ensure that non-AAO
members were also included. The inclusion criteria of the participants of this study are that
they: a) are orthodontists that actively practice in the state of Florida and limit their practice
to orthodontics and b) speak English. Individuals who did not fulfill the inclusion criteria
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were excluded from the study. Each orthodontist was given a participant identification
number in order to keep track of non-responders.
2.3. Solicitation and Recruitment
Following acceptance of the informed consent, participants were provided the selfadministered survey instrument. Individuals wishing to decline participation in the study
had the ability to opt-out from the study at any time. All responses were anonymous:
Participant contact information was disassociated from survey response data and stored on
a separate password-protected university server file.
Survey administration was similar to Dillman’s Total Design Method. 44 This method
prescribes a series of communications with prospective survey participants in order to
maximize response rates. The communications include an initial paper-copy invitation to
participate with an explanation of the study and the survey instrument. One week following
the initial invitation, a second paper-copy invitation and survey was sent to the participants.
One week following the second paper-copy, an e-mail was sent with an internet link to the
electronic informed consent and survey instrument that is housed on the secure, HIPAAcompliant NSU REDCap web site. One week following this electronic invitation, a final
paper-copy survey was sent. One week following the final paper-copy survey a final e-mail
was sent to non-responders. At each stage of communication, participants were thanked for
their time and effort to participate. Upon receipt of completed surveys, an incentive was
offered to encourage study participation that consisted of an entry into a drawing for a
$1000 gift card to Best Buy, a popular electronic super-store.
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2.4. Survey Instrument
The survey instrument involved 45 questions, including an area for any comments at
the end of the questionnaire. Construct validity was derived from using previously validated
Perceived Barriers and Social Responsibility scales.45 46 The Perceived Barriers and Social
Responsibility scale questions, concerning the attitudes Florida orthodontists have
regarding Medicaid, were modeled after the recent study done by Logan et al in 2015.46 The
survey was constructed ensure that it took no longer than 15 minutes to eliminate response
fatigue.47 48

2.5. Dependent Variables
For Specific Aim 2: The dependent variable was Medicaid participation among
Florida orthodontists, as measured by question number 12, “Do you
currently accept Medicaid patients for orthodontic treatment?”.
2.6. Independent Variables
For Specific Aim 2, sociodemographic and practice characteristics, Florida
orthodontists’ perception of social responsibility in assisting underprivileged
populations, and perceived barriers to Medicaid participation.
Attitude was assessed by inquiry of orthodontists’ perception of how important
various factors are in the decision to accept or not accept Medicaid patients. This was
measured by responses on a 4-point Likert scale dichotomized to “unimportant” or
“important”. Attitudes concerning orthodontists’ social responsibility were assessed based
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on how they reported their agreement or disagreement on a 4-point Likert scale.
2.7. Statistical Analysis
Our statistical plan included univariate and bivariate analyses for descriptive
statistics. We also conducted two parallel principal component analyses for the barrier and
responsibility questions. A multivariable logistic regression analysis was also performed
along with odds ratios odds ratio with a 95% confidence interval) of whether or not an
orthodontist participates in Medicaid.) Concordance index was also calculated to give an
estimation of regression model’s ability to predict the outcome of Medicaid participation.
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Chapter 3: Results
3.1. Participation Summary
Of the 473 orthodontists solicited for responses, 128 responded, giving our study a
27% response rate.

3.2 Descriptive Statistics

The mean age of responders was 49.8 (+/- 12.0) The median response for the number of
Medicaid starts in 2016 was 0 (IQR = 0), while the median for reduced-fee starts was 4 (IQR
= 10).
Univariate and bivariate analyses are presented in Table 1 to Table 6. Prior to the
analysis we conducted two parallel principal component analyses for the Perceived Barrier
and Social Responsibility questions. Through this method we uncovered two distinct
constructs for barrier questions (63% of the variance explained) and three for the
Responsibility questions (49% of the variance explained). (See below for definitions of the
constructs.)
Table 1
Bivariate analyses for practice demographics of Medicaid participants and non-participants
by continuous outcome measures
Medicaid Participation
No (N=81)
Yes (N=11)
Administrative burden
component*
Patient/referral related
component*

P-Value

0.00 (0.55)

0.05 (0.50)

-0.34 (0.78)

0.175

0.00 (0.58)

0.02 (0.57)

-0.17 (0.71)

0.445
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Social justice,
education, & economics
component*
Patient compliance
component. *
Access to care
component*
Age*

0.00 (0.06)

0.05 (0.05)

-0.02 (0.07)

0.157

0.00 (0.85)

0.05 (0.84)

-0.40 (0.87)

0.108

0.00 (1.05)

0.03 (1.02)

-0.23 (1.27)

0.636

50.02
(11.71)
0 (0,65)
5 (0,90)

48.91
(14.77)
50 (0,150)
1 (0,30)

49.89 (12.03)

Medicaid starts**
0 (0,150)
Reduced-fee starts**
4 (0.90)
* Mean with standard deviation
** Median with min and max values

0.678
<0.001
0.936

86.5% of respondents that don’t participate in Medicaid reported working full-time as an
orthodontist, while 13.5% of this group reported working part time. 80% of Medicaid
participants reported working full time, whereas 20% work part time. 62.5% of Medicaid
non-participants were male, 37.5% female. 81.3% of Medicaid participants were male with
18.8% being female.
Table 2. Bivariate analysis for categorical data for doctor demographics

Full time

Part time

P-Value

Non90 (86.5%) 14 (13.5%)
participants
Participants 12 (80.0%) 3 (20.0%)
Male

0.497

Female

P-Value

Non65 (62.5%) 39 (37.5%)
participants
Participants 13 (81.3%) 3 (18.8%)
Race
White
Black
Asian
Non91 (88.3%) 1 (1.0%)
5 (4.9%)
participants
Participants 11 (68.8%) 1 (6.3%)
1 (6.3%)
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0.143

Other

P-Value

6 (5.8%)

0.110

3 (18.8%)

Hispanic ethnicity
NonHispanic

Hispanic

P-Value

Non89 (85.6%) 15 (14.4%)
participants
Participants 14 (87.5%) 2 (12.5%)
Years in practice
5-9
10-20
>5
<20
Non10 (9.6%) 15 (14.4%) 32 (30.8%) 47 (45.2%)
participants
Participants 5 (31.3%) 2 (12.5%) 6 (37.5%) 3 (18.8%)
AAO Membership
No
Yes
Non5 (4.9%) 98 (95.1%)
participants
16
Participants 0 (0.0%)
(100.0%)
ABO Certification*
No
Yes
Non73 (71.6%) 29 (28.4%)
participants
Participants 7 (43.8%) 9 (56.3%)
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0.831

P-Value
0.051

P-Value
0.367

P-Value
0.026*

Table 3.
Bivariate analysis for categorical data for practice demographics

Solo
practice

Primary employment
Co-owner
Associate
group
of group

Non80 (87.0%) 12 (13.0%) 12 (13.0%)
participants
Participants 10 (90.9%)
1 (9.1%)
5 (45.5%)
Financial authority*
No
Yes
Non7 (8.8%)
73 (92.3%)
participants
Participants 3 (27.3%)
8 (72.7%)
Past Medicaid acceptance*
No
Yes
Non65 (80.2%) 16 (19.8%)
participants
Participants 2 (18.2%)
9 (81.8%)
Acceptance of private
insurance
No
Yes
Non2 (1.9%)
102 (98.1%)
participants
Participants 0 (0.0%)
16 (100.0%)

19

P-Value
0.103

P-Value
<0.001*

P-Value
<0.001*

P-Value
0.575

Table 4.
Bivariate analyses for doctor demographics by continuous outcome measures

Barriers
Responsibility

Full time (N=81)

Part time (N=11)

3.33 (0.57)
2.33 (0.30)

3.46 (0.49)
2.50 (0.36)

PValue
0.464
0.131

Gender
Male (N=61)
Barriers
Responsibility

3.27 (0.62)
2.32 (0.30)

PValue
0.080
0.083

Female (N=31)
3.50 (0.39)
2.43 (0.32)
Race

White (N=79)

Black (N=2)

Barriers

3.32 (0.54)

3.16 (1.17)

Responsibility

2.34 (0.31)

2.50 (0.29)

Barriers
Responsibility

Non-Hispanic
(N=78)
3.32 (0.56)
2.32 (0.31)

Asian
(N=4)
3.80
(0.24)
2.47
(0.42)

Other
(N=7)

PValue

3.47 (0.70)

0.130

3.42 (0.34)

0.805

Ethnicity
PValue
0.158
0.032*

Hispanic (N=12)
3.42 (0.26)
2.52 (0.22)
Years in Practice

>5 (N=11)

5-9 (N=16)

Barriers

3.44 (0.46)

3.17 (0.71)

Responsibility

2.32 (0.34)

2.28 (0.29)

10-20
(N=25)
3.36
(0.50)
2.40
(0.33)

<20
(N=40)

PValue

3.39 (0.56)

0.774

2.37 (0.31)

0.775

AAO Membership
No (N=4)
Barriers
Responsibility

Barriers
Responsibility

Yes (N=88)

3.58 (0.16)
3.13 (0.57)
2.33 (0.14)
2.36 (0.32)
ABO Certification
No (N=65)

Yes (N=27)

3.37 (0.54)
2.34 (0.32)

3.30 (0.61)
2.40 (0.30)
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PValue
0.992
0.993
PValue
0.409
0.410

Table 5.
Bivariate analyses for practice demographics by continuous outcome measures

Barriers
Responsibility

Barriers
Responsibility

Barriers
Responsibility

Barriers
Responsibility

Primary employment
Co-owner Associate
Solo practice
group
of group
(N=68)
(N=11)
(N=13)
3.32 (0.62)
3.37 (0.36) 3.48 (0.36)
2.35 (0.31)
2.21 (0.29) 2.49 (0.31)
Financial authority
Yes
No (N=13)
(N=106)
3.50 (0.37)
3.35 (0.56)
2.47 (0.30)
2.35 (0.32)
Past Medicaid
acceptance
Yes
No (N=67)
(N=25)
3.39 (0.56)
3.23 (0.56)
2.32 (0.32)
2.44 (0.28)
Acceptance of private
insurance
Yes
No (N=1)
(N=91)
3.22 (-----)
3.35 (0.56)
2.11 (-----)
2.36 (0.31)
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P-Value
0.776
0.132
P-Value
0.949
0.361

P-Value
0.949
0.096

P-Value
0.570
0.355

We used a difference in median test to compare the groups of Barrier and
Responsibility responses to Medicaid participation. P-values less than 0.05 are statistically
different. It was found that Medicaid participants found complicated paperwork, the rate of
reimbursement, and denial of payment to be less important than did non-participants.
Conversely, Medicaid participants were more likely than non-participants to agree that
parents with Medicaid-insured children lacked oral health education and that patient who
pay for treatment out of pocket would not like being in the same waiting room as Medicaid
patients.

Table 6. Bivariate comparisons of Perceived Barriers and Responsibility Scales: Medians

Need for prior approval
Complicated paperwork*
Frequent changes in
regulation
Denial of payment*
Rate of reimbursement*
On-and-off eligibility of
patients
Patients often fail to show
for appointments
Unruly/uncooperative
patient behavior
Difficulty in finding other
specialists (pediatric
dentists, oral surgeons)
who accept Medicaid.

Nonparticipants
Median IQR
3.00
1.00
4.00
1.00

Participants
Median
3.00
3.00

IQR
2.00
2.00

P-Value
0.62
0.03*

4.00
4.00
4.00

1.00
0.00
0.00

3.00
3.00
4.00

1.50
1.00
1.50

0.21
0.04*
0.03*

4.00

1.00

4.00

1.00

0.25

4.00

1.00

3.00

2.00

0.12

3.00

2.00

3.00

2.50

0.46

3.00

1.00

3.00

1.00

0.76
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Patients who pay for
treatment out of pocket
would not like being in a
waiting room with
Medicaid patients. *
Ethically, dental
professionals are obligated
to provide care to the
underprivileged.
My colleagues will think
less of me if they know I
see Medicaid patients.
I would never turn any
patient away regardless of
their background or
socioeconomic status.
The traditional model of
fee-for-service dentistry
adequately addresses the
oral health needs of
underprivileged patients.
If I became a Medicaid
provider I could have a
positive impact on my
community. *
Children enrolled in
Medicaid are less likely to
be comply with treatment
compared to non-Medicaid
patients.
Medicaid patients
frequently cancel
appointments.
I do not feel obligated to
provide dental care to the
underprivileged because
we have a free-market
economy.
Many parents with children
receiving Medicaid support
lack the education to make
informed choices about the
oral health needs of their
children.*

2.00

2.00

3.00

2.00

0.03*

3.00

1.00

3.00

1.50

0.50

1.00

1.00

2.00

1.00

0.31

4.00

2.00

4.00

1.00

0.31

2.00

1.00

2.00

1.50

0.44

3.00

1.00

4.00

1.00

0.01*

3.00

1.00

2.00

1.00

0.20

3.00

2.00

2.00

1.50

0.10

2.00

2.00

2.00

1.00

0.18

2.00

2.00

3.00

1.50

0.02*
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Access to general
healthcare is a right of all
people.
Access to oral health care
is a right of all people.
Access to orthodontics is a
right of all people.
I cannot financially afford
to treat Medicaid patients.
Neither my dental school
nor residency curriculum
prepared me to address oral
health disparities in
underprivileged and
minority patients.
Medicaid patients have
dental needs that are more
difficult to treat compared
to other patients.
I believe orthodontists have
a moral responsibility to
participate in Medicaid in
order to serve the oral
healthcare needs of the
underprivileged.

3.00

2.00

3.00

2.50

0.57

3.00

2.00

3.00

2.50

0.57

2.00

2.00

1.00

2.00

0.37

3.00

1.00

2.00

2.00

0.40

2.00

2.00

1.00

0.50

0.19

2.00

2.00

1.00

1.50

0.16

1.00

1.00

1.00

1.50

0.74

*p-value of >0.05
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Table 7. Bivariate comparisons of Perceived Barriers and Social Responsibility Scales:
Means
Non-participants

Need for prior approval
Complicated paperwork*
Frequent changes in regulation
Denial of payment*
Rate of reimbursement*
On-and-off eligibility of patients
Patients often fail to show for appointments
Unruly/uncooperative patient behavior
Difficulty in finding other specialists (pediatric
dentists, oral surgeons) who accept Medicaid.
Patients who pay for treatment out of pocket
would not like being in a waiting room with
Medicaid patients. *
Ethically, dental professionals are obligated to
provide care to the underprivileged.
My colleagues will think less of me if they know I
see Medicaid patients.
I would never turn any patient away regardless of
their background or socioeconomic status.
The traditional model of fee-for-service dentistry
adequately addresses the oral health needs of
underprivileged patients.
If I became a Medicaid provider I could have a
positive impact on my community. *
Children enrolled in Medicaid are less likely to be
comply with treatment compared to non-Medicaid
patients.
Medicaid patients frequently cancel appointments.
I do not feel obligated to provide dental care to
the underprivileged because we have a freemarket economy.
Many parents with children receiving Medicaid
support lack the education to make informed
choices about the oral health needs of their
children.*
Access to general healthcare is a right of all
people.
Access to oral health care is a right of all people.
Access to orthodontics is a right of all people.
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Participants

Mean

SD

Mean

SD

3.14
3.48
3.48
3.65
3.77
3.63
3.44
2.95

1
0.84
0.71
0.71
0.58
0.62
0.89
1.02

2.91
2.82
3
3.27
3.27
3.27
2.91
2.64

1.22
1.17
1.18
0.79
0.9
1.01
1.22
1.29

PValu
e
0.62
0.03*
0.21
0.04*
0.03*
0.25
0.12
0.46

3.02

0.96

3.18

0.75

0.76

2.15

0.9

2.91

1.22

0.03*

2.58

0.92

2.73

1.19

0.5

1.56

0.79

1.91

1.14

0.31

3.1

1.08

3.45

0.93

0.31

1.94

0.81

2.18

0.98

0.44

2.63

0.93

3.45

0.69

0.01*

2.6

0.98

2.09

0.94

0.2

2.98

0.89

2.55

1.13

0.1

2.21

0.96

1.82

0.98

0.18

2.06

0.81

2.82

0.98

0.02*

2.9

1.02

2.64

1.29

0.57

2.9
2.27

1.02
1.05

2.64
2

1.29
1.26

0.57
0.37

I cannot financially afford to treat Medicaid
patients.
Neither my dental school nor residency
curriculum prepared me to address oral health
disparities in underprivileged and minority
patients.
Medicaid patients have dental needs that are more
difficult to treat compared to other patients.
I believe orthodontists have a moral responsibility
to participate in Medicaid in order to serve the
oral healthcare needs of the underprivileged.

*p-value of >0.05
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2.58

1.07

2.27

1.19

0.4

1.93

1.09

1.55

1.04

0.19

2.05

0.93

1.64

0.92

0.16

1.63

0.77

1.82

1.08

0.74

The principal component analysis for the Perceived Barriers scale found two component
constructs. Component 1 may be defined as the administrative burden component and
component 2 as a patient/referral related component. The variables with significant loading
of the administrative burden component were questions 1 through 6. Questions 7 through
9 are the variables that were significant for the patient/referral related component.
Table 8. Principal component analysis for Perceived barriers
Variable
Need for prior
approval
Complicated
paperwork
Frequent changes in
regulation
Denial of payment
Rate of
reimbursement
On-and-off eligibility
of patients
Patients often fail to
show for
appointments
Unruly/uncooperative
patient behavior
Difficulty in finding
other specialists
(pediatric dentists,
oral surgeons) who
accept Medicaid.

Comp1

Comp2

0.305

-0.305

0.473

1

0.369

-0.249

0.345

1

0.411

-0.205

0.245

1

0.340

-0.090

0.516

1

0.376

-0.127

0.398

1

0.404

-0.036

0.332

1

0.245

0.541

0.292

2

0.222

0.596

0.239

2

0.269

0.361

0.499

2
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Unexplained Component

Principal component analysis for the Social Responsibility questions revealed three
constructs: 1) Social justice, education, & economics, 2) Patient compliance 3) Access to
care. The social justice, education, & economics component is composed on questions 1-6,
9,10, and 14-17. The patient compliance component includes responses from questions 7
and 8 and the access to care component includes responses from questions 11 through 13.
Table 9.
Principal component analysis for Social Responsibility questions
Variable
Patients who pay for treatment
out of pocket would not like
being in a waiting room with
Medicaid patients.
Ethically, dental professionals
are obligated to provide care to
the underprivileged.
My colleagues will think less of
me if they know I see Medicaid
patients.
I would never turn any patient
away regardless of their
background or socioeconomic
status.
The traditional model of feefor-service dentistry adequately
addresses the oral health needs
of underprivileged patients
If I became a Medicaid
provider I could have a positive
impact on my community.
I do not feel obligated to
provide dental care to the
underprivileged because we
have a free-market economy.
Many parents with children
receiving Medicaid support
lack the education to make
informed choices about the oral
health needs of their children.

Comp1

Comp2

Comp3

-0.0921

0.3005

0.2932

0.6037

1

0.2998

0.1207

0.2665

0.4607

1

-0.1769

0.2017

0.1509

0.7310

1

0.2547

-0.0785

0.2570

0.5960

1

-0.1295

-0.2363

-0.132

0.7661

1

0.1069

0.1510

0.4428

0.5650

1

-0.3182

0.0409

-0.2343

0.4700

1

-0.0168

0.1772

0.2454

0.8223

1
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Unexplained Component

I cannot financially afford to
treat Medicaid patients.
Neither my dental school nor
residency curriculum prepared
me to address oral health
disparities in underprivileged
and minority patients.
Medicaid patients have dental
needs that are more difficult to
treat compared to other
patients.
I believe orthodontists have a
moral responsibility to
participate in Medicaid in order
to serve the oral healthcare
needs of the underprivileged.
Children enrolled in Medicaid
are less likely to be comply
with treatment compared to
non-Medicaid patients.
Medicaid patients frequently
cancel appointments.
Access to general healthcare is
a right of all people.
Access to oral health care is a
right of all people.
Access to orthodontics is a
right of all people.

-0.1631

0.2137

-0.1804

0.7226

1

0.0996

0.2672

-0.4037

0.5121

1

-0.0737

0.3257

-0.1077

0.7053

1

0.2854

0.1334

0.2167

0.5298

1

-0.2273

0.4535

-0.0049

0.2906

2

-0.2287

0.4322

0.0528

0.3282

2

0.3882

0.2144

-0.2545

0.1364

3

0.4003

0.1969

-0.2279

0.1343

3

0.3707

0.1359

-0.2280

0.2803

3
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3.3. Multivariable Logistic Regression
Using robust generalized linear regression with a binomial distribution we created
two models to predict Medicaid participation using the two Perceived Barrier components,
gender, race, years in practice, ABO certification, practice type, and financial authority, and
past Medicaid acceptance. Prior to the analysis the following variables were recoded:
(1) race was recoded into 1 vs other
(2) practice type was recoded into 1 vs other
(3) financial authority was recoded into 1 vs other.
The model variables were chosen as they represented a bivariate relationship less
than 0.20.
Table 10. Regression models
Administrative burden component

M1
1.064*
(0.642)

Patient/referral related component

M2

M3

M4

M5

-0.659
(0.689)

Social justice, education, & economics
component

-0.214
(7.168)

Patient compliance component

-0.657
(0.488)

Access to care component

-0.295
(-0.378

Medicaid acceptance

-0.753
(1.069
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-0.907
(1.026)

-1.01
(1.035)

-0.932
(1.042)

-0.951
(1.033)

Race

Years in practice

ABO certification

Practice type

Financial authority

Past Medicaid acceptance

Constant

Observations
Log Likelihood
Akaike Inf. Crit.

0.398
(1.118)
-0.359

0.793
(1.043)
-0.238

0.669
(1.048)
-0.265

(0.446)

(0.438)

(0.433)

1.116
(0.994)
1.081
(1.391)
-0.361
(1.535)
3.179*

1.276
(0.990)
0.782
(1.309)
-0.475
(1.537)
3.177*

1.166
(0.955)
0.638
(1.312)
-0.52
(1.559)
3.082*

((1.042) 1.007)
-3.76 -3.832
((3.815) 3.799)
92
92
21.197 22.091
60.395 62.181

(0.994)
-3.093
(3.746)
92

**

*

Note:
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**

**

-22.55
63.1

p<0.1; **p<0.05;
***
p<0.01

0.867
(1.101)
-0.208
(0.470
)
1.324
(0.991)
0.871
(1.314)
-0.375
(1.638)
2.999*
**

0.760
(1.053)
-0.213
(0.441)
1.190
(0.963)
0.610
(-1.31)
-0.693
(1.557)
3.142**
*

((0.970) 0.985)
-4.051 -3.310
((3.995) 3.792)
92
92
-22.247
21.575
61.149 62.493

Table 11. Odds ratios for models

Model 1

Model 2

Model 3

0.02

Lower
95% CI
0.00

Upper
95% CI
51.29

0.35

0.09

1.23

0.47
1.49

0.04
0.15

3.42
12.73

0.70

0.28

1.70

3.05

0.44

24.52

2.95

0.13

47.22

0.70

0.03

15.15

24.02

4.00

279.04

0.02

0.00

46.85

0.52

0.13

2.02

0.40
2.21

0.04
0.26

2.62
17.07

0.79

0.33

1.95

3.58

0.53

29.63

2.19

0.11

28.08

0.62

0.02

13.48

23.98

4.24

260.99

0.05

0.00

89.02

0.81

0.00

106.00

0.36
1.95

0.03
0.22

2.37
14.96

0.77

0.33

1.85

Parameter

OR

(Intercept)
Administrative
burden
component
Gender
Race
Years in
practice
ABO
certification
Practice type
Financial
authority
Past Medicaid
acceptance
(Intercept)
Patient/referral
related
component
Gender
Race
Years in
practice
ABO
certification
Practice type
Financial
authority
Past Medicaid
acceptance
(Intercept)
Social justice,
education, &
economics
component
Gender
Race
Years in
practice
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ABO
certification
Practice type
Financial
authority
Past Medicaid
acceptance
Model 4

Model 5

(Intercept)
Patient
compliance
component
Gender
Race
Years in
practice
ABO
certification
Practice type
Financial
authority
Past Medicaid
acceptance

3.21

0.50

23.66

1.89

0.09

23.88

0.59

0.02

13.68

21.80

3.87

222.42

0.02

0.00

47.87

0.52

0.18

1.29

0.39
2.38

0.04
0.25

2.65
20.77

0.81

0.33

2.21

3.76

0.55

30.67

2.39

0.11

30.04

0.69

0.02

18.87

20.07

3.67

195.10
Upper
95% CI
75.98

Parameter

OR

(Intercept)
Access to care
component
Gender
Race
Years in
practice
ABO
certification
Practice type
Financial
authority
Past Medicaid
acceptance

0.04

Lower
95% CI
0.00

0.74

0.35

1.59

0.39
2.14

0.04
0.24

2.51
16.87

0.81

0.34

1.98

3.29

0.50

24.72

1.84

0.09

23.27

0.50

0.02

11.21

23.15

4.21

234.17
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For Model One, barriers and having accepted Medicaid in the past significantly
predicted Medicaid participation [C2 (8) = 8.99, p = 0.347)]—Table 11. Individuals coded as
1 (those who had accepted Medicaid in the past) were 28.48 times (95% CI: 4.00,279.00)
more likely to be a current Medicaid provider one than individuals coded as a zero (those
who had never accepted Medicaid insurance). Additionally, a one unit increase in the
administrative burden component suggests that subjects were 65% less likely to have
accepted Medicaid in the past. In this model, the concordance index is fine at 0.879. A cindex greater than 80% is good enough for predicting the outcomes of individuals.

Figure 1. Administrative burden component model one odds ratios
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For Model Two, having accepted Medicaid in the past significantly predicted current
Medicaid participation [C2 (8) = 4.37, p = 0.822)]—Table 11. Individuals coded as 1 (who
previously accepted Medicaid) were 23.98 times (95% CI: 4.24,260.99) more likely to be
Medicaid providers than individuals coded as a zero (those who did not previously accept
Medicaid). In this model, the concordance index is fine at 0.888. A c-index greater than 80%
is sufficient for predicting the outcomes of individuals.
Figure 2. Patient/referral related component model odds ratios
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For model three, past Medicaid acceptance significantly predicted current Medicaid
acceptance [C2 (8) = 7.81, p = 0.452)]—Table 11. Individuals that accepted Medicaid in the
past were 21.80 times (95% CI: 3.87,222.42) more likely to currently accept Medicaid than
individuals that never had. In this model, the concordance index is fine at 0.864. A c-index
greater than 80% is good enough for predicting the outcomes of individuals.

Figure 3. Social justice, education, & economics component model odds ratios
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For model four, past Medicaid acceptance significantly predicted current Medicaid
acceptance [C2 (8) = 7.62, p = 0.470)]—Table 11. Individuals that had accepted Medicaid in
the past were 20.07 times (95% CI: 3.67,195.10) more likely to currently accept Medicaid
than individuals that never had. In this model, the concordance index is fine at 0.895. A cindex greater than 80% is good enough for predicting the outcomes of individuals.

Figure 4. Patient compliance component model odds ratios
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For model five, past Medicaid acceptance significantly predicted current Medicaid
acceptance [C2 (8) = 4.24, p = 0.833)]—Table 11. Individuals that had accepted Medicaid in
the past were 23.15 times (95% CI: 4.21,234.17) more likely to currently accept it than
individuals that never had. In this model, the concordance index is fine at 0.884. A c-index
greater than 80% is good enough for predicting the outcomes of individuals.
Figure 5. Access to care component model odds ratios
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Chapter 4: Discussion
Our study showed that most of the orthodontists that responded do not participate
in Medicaid (87.5%, N=112). When considering the rate of Medicaid acceptance (12.5%,
N=16), one must also consider our study’s response rate (27%). It’s possible that a
proportionally larger number of Medicaid participants responded to the survey compared
to non-participants due to the applicability of the topic to their work-life. While there’s no
way to control for this possible variance in self-interest among the groups of survey
respondents, it may inflate the reported access to care. Even if our Medicaid-participant
numbers are proportionately inflated, it still may not represent an adequate number of
orthodontists that can care for the low-income-child population. This is inadequacy is likely
given that approximately 24% of Florida children live in poverty.49
Previous research in Florida has found higher rates of participation in Medicaid
among pediatric and general dentists who are in a racial minority.37 38 A study by Logan
et.al. in 2013 found that African American orthodontists across Florida and Hispanic
orthodontists in south Florida were more likely to participate in Medicaid than other racial
and ethnic groups of Florida dentists.37 This characteristic was also found in a study done in
Wisconsin, where minority dentists were two times more likely to accept Medicaid than
non-Hispanic white dentists.38 In our study, higher percentages of orthodontists that
participate in Medicaid were reported to be in the racial minority than were reported for
the non-participating group. While a greater overall number of minority orthodontists
reported to be non-participants, this may still indicate that minority orthodontists may be
more open to accepting Medicaid as a group, as is supported by the previously mentioned
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studies. This is supported by our finding that Hispanic respondents agreed more with the
statements in the Social Responsibility scale, as seen in Table 4.
The number of years in practice was found to be an insignificant factor in Medicaid
participation. However, with a p value of 0.051, a relationship nearly exists: more
orthodontists that have been in practice fewer than five years accept Medicaid. It would be
reasonable if this conclusion could be drawn, as a greater number of doctors early in their
careers may work for dental chains or corporations, who may have a higher rate of
Medicaid acceptance.
Our study’s bivariate analysis of respondents’ ABO certification revealed a
statistically significant greater percentage of Medicaid participants (56.3%) that were ABO
certified than non-participants (28.4%). However, when plugged into our odds ratio models,
this relationship was not found to be significant. The seemingly higher rate of ABO
certification among Medicaid-accepting orthodontists is likely due to an uneven
representation in survey responses. 38% of ABO certified orthodontists responded to the
survey, whereas 19% of non-ABO certified doctors sent back responses. The reason for this
discrepancy is unknown, but it’s possible that ABO certified doctors may be more involved
in the orthodontic community and therefore more likely to respond to an orthodonticsrelated survey.
The lower rate of financial authority over the decision whether or not to accept
Medicaid among Medicaid participants (72.7% vs. 92.3%) indicates that these orthodontists
are employees of a group practice that has determined the financial policies. This data
implies that larger practices, including Dental Service Organizations (DSOs) treat more
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Medicaid patients. This is supported by our findings that more early-career orthodontists
treat Medicaid patients, as these doctors often work as an associate in a group practice.
The mean and median values of the results of our study show the unified opinion of
Florida orthodontists that the Medicaid program has a significant administrative burden.
While there was a significant difference in the responses of the Medicaid participants and
the non-participants in the questions regarding the importance of complicated paperwork,
the rate of reimbursement, and denial of payment, the responses between groups were still
in agreement that these are important considerations. The Medicaid-participating group’s
lower (i.e. less importantly ranked) mean and median values for these potential barriers to
participation may indicate that they have found the ability to navigate the system to a
certain degree of success, yet they recognize the aspects that need improvement. For
instance, the paperwork required for case approval would likely be predictable, albeit
cumbersome, in an office that had adequate staff employed to meet the extra timedemand. Likewise, provider (re)certification paperwork only has to be updated periodically,
yet this would require more time for a doctor navigating the system for the first time. This
time required, even for a provider experienced with the system, is still perceived to be
significant, as one doctor explained, “It is nearly impossible for a solo practitioner to comply
with OSHA, DOL, ADA, FDA, and Department of Health regulations and (to) treat patients to
a board-quality outcome at the current Medicaid reimbursement level in the U.S. Health
Care providers across all disciplines do not treat Medicaid patients because the
reimbursement levels are too low.”
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Denial of payment may have been rated as less important by Medicaid providers
because this group has first-hand experience of the frequency at which this occurs, whereas
the non-participants may just perceive this to be a relevant fear, and therefore rate it as
more important. Therefore, experience in accurately evaluating the complexity of each
potential case likely decreases the incidence of denial of payment for a case prematurely
begun.
The rate of Medicaid reimbursement may also be likely to be found more acceptable
by experience: providers have found ways to make the reimbursement worth their time.
This is frequently accomplished through a high patient and volume, low fee and material
overhead practice model. This practice model was mentioned by one of the survey
respondents who stated, “I treat many Medicaid patients now. I have low down payments
and extend payment plans. I already operate at such a high overhead/low profit that I am
now personally impacted by this low profitability (in reference to the low reimbursement
rate).” However, many orthodontists aren’t able to make their practice’s infrastructure
economically viable due to the high overhead cost of having more staff and/or offsetting
the cost of supplies, as was stated by survey respondents, “reimbursement does not equal
the cost of treatment” and “it is not practical to mix Medicaid-ortho business model with
non-Medicaid”. Orthodontists also expressed their frustration with the inconvenience of the
administrative burden in that they “would rather treat for free than navigate the Medicaid
system.”
Several of the survey respondents volunteered their solution for the administrative
burden by treating a segment of the low-income population by reducing the fees charged to
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patients who have Medicaid health benefits. This by-passes the Medicaid paperwork, but
often cases are not treated at no cost to the patient, as they would be if their case was
accepted by Medicaid. Some doctors reported charging the patient the same price as the
Medicaid reimbursement rate and allowing extended payment plans to increase patient
ability to afford treatment. Several doctors wrote that it is “easier to give patients reduced
fees than to deal with the (Medicaid) system. Plus, patients that pay $25/month take the
treatment more seriously.” An advantage to this private-sector solution would be the
elimination of the strict case eligibility based on the severity of malocclusion. This may allow
any low-income patient to have access to more affordable orthodontic treatment. In order
to gauge if this may be a solution that significantly affects the access to care problem, our
study asked orthodontists to report their estimate of the average number of cases they
treated in 2016 for a fee reduced by 50% or greater, due explicitly to the patient’s financial
hardship. Interestingly, we did not see a statistically significant difference in the median
number of reduced-fee cases between Medicaid participants and non-participants.
Medicaid non-participants appeared to treat a higher number of these reduced-fee cases
than participants (median of 5 with a range of 0 to 90 versus a median of 1 with a range
from 0 to 30). This lack of a meaningful difference and the low number of patients indicates
that non-participants aren’t having a large effect on the community through self-governed
philanthropy in this regard. When examining the range of responses, it appears that there
are a small number of doctors that seem to be making a marked effort to care for
socioeconomically disadvantaged children and adolescents in their community. However, it
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is possible that this conclusion may be skewed by the study’s relatively limited sample size
along with the low number of Medicaid participants.
Other suggested solutions included finding ways to increase patient compliance
beyond requiring a minor financial investment of the patient. One such suggestion was to
include requiring a history of excellent appointment attendance and to have a record of
good oral hygiene before treatment in order to obtain eligibility for orthodontic coverage.
In order for this to be meaningful, it would require reports from both the patient’s
pediatric/general dentist regular visits over a set observation period and from the potential
orthodontist’s initial records/consult visits. It is likely that requiring more communication
through the Medicaid system would slow down the approval process and perhaps decrease
the number of patients that ultimately get approved. The benefit of such a change would be
that these approved patients would have already demonstrated high motivation for
treatment, making case completion in a timely and quality manner more easily achieved by
the orthodontist.
Another solution proposed by survey respondents was to better educate the public
about the selective nature of Medicaid-covered orthodontics. One doctor wrote, “Medicaid
misleads patients making them believe they can get approved for orthodontic treatment
but then they require that it has to be medically necessary… I worked in a corporation for
over a year and they take Medicaid but only as a marketing tool to get patients into the
door to charge them full fee.” Patients may believe that Medicaid covers all dental
treatment, including orthodontics, due to prior experience in being able to receive most of
the treatment sought out from dentists and doctors. As for this doctor’s claim that
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corporations may mislead patients in order to bait them into their practice, if there is truth
in this, it may be mitigated by a change in regulation to dental Medicaid advertising. The
addition of a disclaimer on advertisements stating that each case must be individually
evaluated for qualification due to the severity of the dental problem may help reduce
misguided patient perceptions. A more informed population of potential patients would
likely decrease orthodontists experience of patients “who are angry that they did not
qualify”, as one survey respondent explained.
A need for increasing patient education was further found in the results of our
study. Through our bivariate comparisons of Perceived Barriers and Social Responsibility
scales we found that Medicaid participants significantly agreed more than non-participants
with the statement, “Many parents with children receiving Medicaid support lack the
education to make informed choices about the oral health needs of their children” While
the median response for non-participants was “somewhat disagree”, the median of
Medicaid participants responded “somewhat agree”. If a lack of education does exist among
these parents, non-participants may have not reported as a greater level of agreement due
to a lack of exposure to this patient population in their practices. In other words, Medicaid
participants may be able to form more meaningful opinions about their Medicaid patient
population due to their frequent experiences working with them. Due to non-participants’
lack of first-hand exposure to Medicaid patients and their parents, our study may have been
able to capture a more representative response if there were a neutral option for their
responses.
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Our study also revealed that orthodontists that accept Medicaid patients were more
likely than non-participants to respond in agreement to the statement: “Patients who pay
for treatment out of pocket would not like being in a waiting room with Medicaid patients”.
This seemingly controversial result may be due to the previously-mentioned practice model
of having high patient volume. Due to the largely elective nature of orthodontics, doctors
may believe that private-pay patients expect a certain experience in the office, namely, the
patient perception that they are receiving first-class care by receiving more doctor or chair
time. A large number of patients in the waiting room may diminish this perception and
therefore affect potential patient-driven referrals and indirectly practice profitability.
Our results with the highest statistical significance involves past Medicaid
acceptance: Across all five of our odds ratio models, orthodontists that were Medicaid
providers in the past were twenty to twenty-eight times more likely to be current Medicaid
providers. This finding is supported by theories in psychology that suggest past behavior as
an indicator of future behavior.52 However, past behavior is by no means a certain predictor
of behavior. One of our survey respondents explained, “I provided Medicaid services for
many years… I stopped being a provider. I tried again to enroll in Medicaid but it is
impossible. The number of emergencies with the Medicaid group was astronomical
compared to others.” Emergencies constitute one of the factors of patient noncompliance
that was inquired about in our survey, as a part of the patient/referral related principal
component of the Perceived Barriers scale. Our analyses also found that a one unit increase
in the administrative burden component suggests that subjects were 65% less likely to have
accepted Medicaid in the past. This result highlights the significance of complicated
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paperwork, denial of payment, and the rate of reimbursement in orthodontists’ decision
whether or not to accept Medicaid.
Finally, our study also reports an encouraging finding: Medicaid participants agreed
significantly more than non-providers with the statement, “if I became a Medicaid provider
I could have a positive impact on my community.” This sentiment of social responsibility
was echoed in the comments of some of the survey respondents. One doctor wrote, “I have
participated (in Medicaid) for many years and it has been and continues to be a very
rewarding experience, specifically, I feel that I have made a positive impact on many young
people with all races and ethnicities. Especially in helping with their self-esteem and that
makes me feel good about myself. It has been rewarding for everyone involved”.
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Chapter 5: Conclusions
The most striking finding of our study was that orthodontists that were Medicaid
providers in the past were twenty to twenty-eight times more likely to be current Medicaid
providers. This may indicate the importance of familiarity with the program’s intricacies and
having the “infrastructure” in one’s practice to handle the unique administrative and
financial demands. Orthodontists who have previously accepted Medicaid may have
therefore found a way in which it’s economically viable for them.
Our study’s demonstration of the perception of administrative burden as a
determinant of Medicaid participation points to the factors that requires the most change:
the Medicaid program’s bureaucracy and its rate of reimbursement. Having authorization
processes and reimbursements that more closely mimic those of private insurance would
likely have a significant effect on orthodontist participation, as all but one respondent
reported that they accept private insurance. This is indirectly supported by our study
findings that indicate that orthodontists that participate in Medicaid do not make their
decision to participate based on significantly different ideological factors or a sense of social
responsibility that is different from non-participants. An increase in Medicaid participation
would more evenly distribute the care for the socioeconomically disadvantaged children
and adolescents in their community beyond the small number of doctors that currently
accept Medicaid and those doctors that offer a large number of reduced-fee cases.
5.1: Strengths and Limitations
The results of our study show the unified opinion of Florida orthodontists that the
Medicaid program has a significant administrative burden, including a reimbursement rate

48

that’s too low. This agreement points to potential solutions to increase program
participation, namely increasing the reimbursement rate and streamlining the process for
case approval.
Ultimately, our conclusion may be skewed by the study’s relatively limited sample
size along with the low number of Medicaid participants. In fact, it may be possible that a
disproportionately high percentage of Medicaid participants responded to our survey due
to their greater personal interest in the topic, which may have minimized the statistical
differences in our results between Medicaid and non-Medicaid groups.

5.2: Future studies
Future studies could evaluate a change in the rate of Medicaid participation among
Florida orthodontists, which would be especially informative following a significant program
policy change or a change in the prevalent practice model types. For example, an industrywide increase in large group practices with an emphasis on providing to low-income families
would likely have a profound effect on care received by Medicaid families. Such a study
could ask about patient volume, the out-of-pocket fees charged, and even their location
based on population density to evaluate the access to care on a more specific level. The
average duration of participation in the Medicaid program amongst orthodontists could
also be assessed in the future to see if program participation is treated as a stepping stool
early in one’s career as an associate or if it’s usually incorporated into one’s more
permanent private practice management model.
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Our findings of higher participation among orthodontists that have a history with the
program may increase the utilization of Medicaid covered orthodontics if orthodontists
receive early exposure to Medicaid’s processes, criteria, and practice implications.
Experience with Medicaid during residency training may familiarize new graduates with the
intricacies of the program and therefore possibly enable a greater sense of comfort in
dealing with the administrative burdens of Medicaid so that it may be easier to implement
in their future private practices. Conducting a longitudinal study that followed the choices
of residents that graduated from programs in which they treated Medicaid patients and
from those that did not treat these patients may help us see the difference that early
exposure has on Medicaid participation throughout their careers.
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Appendix: Survey Instrument
Study ID#: __ __ __ __ __ __
Practitioner Demographics:
1. Are you an actively practicing orthodontist?
a. Yes
b. No
2. Please select the extent of your practice time:
a. Full time (30 or more hours/week)
b. Part time (Less than 30 hours/week)
3. Please select your gender:
a. Male
b. Female
c. Other
4. Please select your race:
a. White,
b. Black or African American,
c. American Indian or Alaska Native
d. Asian
e. Native Hawaiian or other Pacific Islander,
f. Other
5. Are you of Hispanic or Latino ethnicity?
a. Yes
b. No
6. What is your age?
7. How many years have you been practicing as an orthodontist?
a. Fewer than 5 years
b. 5 years to 9 years
c. 10 years to 20 years
d. More than 20 years
8. Are you a member of the American Association of Orthodontists (AAO)?
a. Yes
b. No
9. Are you American Board of Orthodontists (ABO) certified?
a. Yes
b. No
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Practice Demographics:
10. Please select which best describes your primary employment:
a. Solo private practice
b. Co-owner of a group practice
c. Associate at a group practice
d. Faculty in a university orthodontic program
e. Public health orthodontist
11. In your primary practice, do you have authority over the decision whether or not to
accept Medicaid or other insurances?
a. Yes
b. No
12. Do you currently accept Medicaid patients for orthodontic treatment?
a. Yes
b. No
13. How many Medicaid patients began treatment in your office in 2016?
(enter the number)
14. Have you accepted Medicaid for orthodontic treatment in the past?
a. Yes
b. No
15. For how many years have you been a Medicaid provider? (enter in number)
16. In your primary practice, do you accept private dental insurance reimbursement for
orthodontic treatment?
a. Yes
b. No
17. How many patients treated in your office in 2016 were offered fees discounted ³ 50%
due to family financial hardship? (enter the number)

CONTINUED ON NEXT PAGE
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Perceived Barriers
18. Please describe how important or unimportant each of the following factors are in
your decision to accept or not accept Medicaid patients.
1
Unimportant

2
Somewhat
unimportant

3
Somewhat
important

4
Important

a Need for prior approval
b Complicated paperwork
c Frequent changes in
regulation
d Denial of payment
e Rate of reimbursement
f On-and-off eligibility of
patients
g Patients often fail to show
for appointments
h Unruly/uncooperative
patient behavior
i Difficulty in finding
other specialists
(pediatric dentists, oral
surgeons) who accept
Medicaid.

Social Responsibility
19. Please describe how much you agree or disagree with the following statements
regarding social concerns in your orthodontic practice:
1
Disagree
a

b

c

2
Somewhat
Disagree

Patients who pay for
treatment out of pocket
would not like being in a
waiting room with
Medicaid patients.
Ethically, dental
professionals are
obligated to provide care
to the underprivileged.
My colleagues will think
less of me if they know I
see Medicaid patients.
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3
Somewhat
Agree

4
Agree

1
Disagree

2
Somewhat
Disagree

I would never turn any
patient away regardless
of their background or
socioeconomic status.
e The traditional model of
fee-for-service dentistry
adequately addresses the
oral health needs of
underprivileged patients.
f If I became a Medicaid
provider I could have a
positive impact on my
community.
g Children enrolled in
Medicaid are less likely
to be comply with
treatment compared to
non-Medicaid patients.
h Medicaid patients
frequently cancel
appointments.
i I do not feel obligated to
provide dental care to the
underprivileged because
we have a free-market
economy.
j Many parents with
children receiving
Medicaid support lack the
education to make
informed choices about
the oral health needs of
their children.
k Access to general
healthcare is a right of all
people.
l Access to oral health care
is a right of all people.
m Access to orthodontics is
a right of all people.
n I cannot financially
afford to treat Medicaid
patients.
d
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3
Somewhat
Agree

4
Agree

1
Disagree
o

p

q

2
Somewhat
Disagree

3
Somewhat
Agree

4
Agree

Neither my dental school
nor residency curriculum
prepared me to address
oral health disparities in
underprivileged and
minority patients.
Medicaid patients have
dental needs that are
more difficult to treat
compared to other
patients.
I believe orthodontists
have a moral
responsibility to
participate in Medicaid in
order to serve the oral
healthcare needs of the
underprivileged.
20. Do you have any comments about the Medicaid program as it pertains to you or your
practice that you would like to share with us?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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